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MEMORANDUM FOR FILE 

J .  E .  Waldo and J .  W .  Powers v i s i t e d  MSFC 
September 1 6 ,  1968 t o  r ev iew t h e  thermal  d e s i g n  o f  t h e  
M u l t i p l e  Docking Adapter  ( M D A ) .  Messers Vaniman, Trucks  
and F i s h e r  o f  o r g a n i z a t i o n  R-P & YE-PTP were c o n t a c t e d .  
The purpose  of t h e  v i s i t  was t o  o b t a i n  and v e r i f y  c e r t a i n  
data r e l a t i n g  t o  t h e  thermal d e s i g n  o f  t h e  MDA. 

Those items of c u r r e n t  i n t e r e s t  which were 
d i s c u s s e d  i n c l u d e d  t h e  f o l l o w i n g :  

E l e c t r i c  Heaters 

L o n g i t u d i n a l  e l e c t r i c  s t r i p  heaters  w i l l  b e  
p rov ided  a t  e i g h t  even ly  spaced c i r c u m f e r e n t i a l  l o c a t i o n s  
on t h e  i n s i d e  s u r f a c e  o f  t h e  MDA p r e s s u r e  s h e l l .  Two 20 
watt heaters  w i l l  be  bonded t o  t h e  wall  a t  each  o f  t h e  
8 l o c a t i o n s  and ex tend  t h e  full l e n g t h  of t h e  MDA c y l i n d e r .  
C o n t r o l  of t hese  1 6  heaters  w i l l  be  by ground command w i t h  
a crew o v e r r i d e  p r o v i s i o n .  T h e r m o s t a t i c a l l y  c o n t r o l l e d  
s u r f a c e  heaters  of t h e  same type  w i l l  be  p rov ided  as 
r e q u i r e d  around t h e  pe r iphe ry  of windows, docking  p o r t s  
and o t h e r  p e r f o r a t i o n s  of  t h e  b a s i c  c y l i n d r i c a l  i n s u l a t i o n  
s h e l l .  

I n s u l a t i o n  C o n f i g u r a t i o n  

The M D A ' s  p r e s s u r e  v e s s e l  o u t e r  s u r f a c e s  are  
covered  w i t h  a high-performance, m u l t i - l a m i n a r ,  r a d i a t i o n  
ba r r i e r  i n s u l a t i o n  b l a n k e t  approximate ly  one i n c h  t h i c k .  
T h i s  b l a n k e t  c o n s i s t s  of  27  l a y e r s  of  doub le  a lumin ized  
m y l a r  f i l m  0 . 0 0 3  i n .  t h i c k .  I n d i v i d u a l  f i l m  l aye r s  w i t h i n  
t h e  b l a n k e t  a re  s e p a r a t e d  w i t h  0 .032  i n .  t h i c k  p o l y u r e t h a n e  
foam s p a c e r  shee t s  s l i g h t l y  l a r g e r  i n  a r e a  t h a n  t h e  mylar .  
Ou te r  f a c i n g s  of t h e  b l a n k e t  a re  t h i n  porous  f i b e r g l a s s  
shee t s .  Cord t e n s i o n  t i e s  connected t o  t h e  f a c i n g  shee ts  
ho ld  t h e  i n s u l a t i o n  b l a n k e t  t o g e t h e r  w h i l e  t h e  a l t e r n a t i n g  
foam shee ts  m a i n t a i n  t h e  mylar f i l m  s p a c i n g .  Desien 
c o n d u c t i v i t y  of t h e  i n s u l a t i o n  b l a n M .  i q ~ - F  -.ztncL-- * * 
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A t e s t  v e s s e l  c o n s i s t i n g  of two docking p o r t s  and 
two 45' c y l i n d e r  a r c s  i s  be ing  used  t o  e v a l u a t e  t he  i n s u l a t i o n .  
Cur ren t  t e s t  r e s u l t s  show a lower t h a n  d e s i g n  thermal  
c o n d u c t i v i t y  f o r  t h e  b a s i c  i n s u l a t i o n  w i t h  some l o c a l  
p e n e t r a t i o n s  c o l d e r  t h a n  p r e d i c t e d .  The n e t  o v e r a l l  heat l o s s  
i s  l e s s  t h a n  a n t i c i p a t e d .  

I n s u l a t i o n  I n s t a l l a t i o n  

Attachment o f  t h e  i n s u l a t i o n  b l a n k e t s  t o  t h e  o u t e r  
s u r f a c e  o f  t h e  MDA p r e s s u r e  s h e l l  p r e s e n t s  p o t e n t i a l  d e s i g n  
and i n s t a l l a t i o n  problems f o r  t h e  f o l l o w i n g  r e a s o n s :  

. The b l a n k e t  s i z e  ( 2 . 5  f t  x 7 . 0  f t )  i s  s m a l l  
compared w i t h  t h e  t o t a l  area t o  be i n s u l a t e d  
t h u s  r e q u i r i n g  many l i n e a r  f ee t  of  t o t a l  j o i n t  
l e n g t h .  

. The i n s t a l l a t i o n  must p r o v i d e  f o r  r a p i d  decom- 
pression of t h e  b l a n k e t  wher? expzsed  t o  t h e  
l o c a l  vacuum space  envi ronment .  

. Blanket  i n s t a l l a t i o n  p rocedure  may cause  a 
t h i c k n e s s  compression w i t h  a n  a t t e n d a n t  i n c r e a s e  
i n  thermal c o n d u c t i v i t y .  

. The i n s u l a t i o n  b l a n k e t s  must be a c c u r a t e l y  trimmed 
and f i t t e d  around the  many r e q u i r e d  p r o t u b e r a n t  
s t r u c t u r a l  e lements  i n c l u d i n g  hundreds of  
s u p p o r t s  f o r  t h e  r a d i a t o r  and meteoro id  s h i e l d .  

. The i n d i v i d u a l  b l a n k e t s  must be bonded t o  t h e  
landed  o u t e r  p r e s s u r e  s h e l l  ove r  t h e  pu rge  gas 
t u b e s .  The bonding of  a d j a c e n t  b l a n k e t s  must 
a l l o w  s l i g h t  edge compression of foam sheets  
b u t  no c o n t a c t  of m y l a r  f i l m  f o r  minimum 
p a r a l l e l  heat f low.  S i n c e  t h e  b l a n k e t s  are  
r e l a t i v e l y  s o f t ,  p r e c i s e  gauging  by t o o l i n g  w i l l  
be  d i f f i c u l t .  Ma in ta in ing  t h e  r e q u i s i t e  optimum 
l o c a t i o n  o f  a d j a c e n t  i n s u l a t i o n  b l a n k e t s  w i l l  
be a d i f f i c u l t  problem w i t h  many p r o c e s s  v a r i a b l e s .  

1022:JWP:ep  J .  W .  Powers  
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